Abstract. Under alkalie conditions, cetyl trimethyl ammonium bromide (CTAB) reacting with luciferase increases the fluorescence intensity of the system. Whereas the fluorescence intensity reduces when adding the carbamate pesticides. There are good linear relationship between the degree of reduction and the amount of pesticide. The methods were established to detect the amount of carbamate pesticide residues.
Introduction
For recent years, with the significant progress of people's life, their demand for agricultural products has become higher and higher. Recently, due to the excessive pursuit of agricultural products output, pesticides have been used widely. Among them, there were some carbamate pesticides, which have the characteristics of strong selectivity, high efficiency, low toxicity and short residue period [1] . As some pesticides are difficult to break down, they will remain, causing agricultural products to be harmed in various degree. Meanwhile, these residual pesticides also pollute the soil, air and groundwater, causing serious harm to people's health [2] . Therefore, strengthening the monitoring research on residual pesticides in agricultural products is of great significance to the rational development and proper use of pesticides, the protection of the ecological environment and human health, the avoidance and reduction of unnecessary biological damage and economic losses.
Thus, it is very important to establish and develop rapid, sensitive and accurate pesticide residue analysis techniques. Metronidazole is a N-methyl carbamate saccharide insecticides of the carbamate pesticides. Its fluorescence depends on the framework carbamate acid moiety and its substituents. The carbamyl moiety fluoresces due to the -C=O structure [3] . Pesticide residues in agricultural products were detected rapidly and analyzed quantitatively by fluorescence spectroscopy basing on the fluorescence feature of the carbamate pesticides in this paper. Spinach, rape and lettuce (bought in the back door of Longdong University). Maintaining the Integrity of the Specifications.
Experimental Condition Optimization. Added 2 ml of luciferin solution, 1.5 ml cetyl trimethyl ammonium bromide (CTAB) [4] , 5 ml of NaOH solution and appropriate amount of Methomyl pesticide to 25 ml colorimetric tube. Then, diluted the solution to the mark of the colorimetric tube with distilled water. When PMT=400 V, excited the solution with 495 nm [5] wave length light after fully reaction. Measured the intensity of the emitted light at a wavelength of 525 nm and symbolized with F. Then measured the florescence intensity of the blank solution and symbolized with F0 [6, 7] .
Effect of Surfactant Type on Fluorescence Intensity of System and Its Selection. ΔF was maximum in fluorescein and cetyl trimethyl ammonium bromide system after addition of Methomyl pesticides (ΔF=F0-F, in which F0 is the fluorescence value of the system without Methomyl pesticide and F is the value after adding Methomyl pesticides). Also the fluorescence detection signal is good and the most stable [8, 9] .
Concentration and Dosage Selection of CTAB. With other conditions unchanged, added the concentration of 0.01 molꞏL -1 CTAB 0.5 ml, 1.0 ml, 1.5 ml, 2.0 ml, 3.0 ml to the blank solution and standard solution respectively. After fully reaction, measured ΔF. The results is shown in figure1. The results show that: within a certain range, adding CTAB increases the fluorescence intensity of the system significantly. When adding 1.5 ml CTAB, ΔF is the largest and most stable. Therefore, 1.5 ml CTAB was selected as the optimal dosage in the system. The results show that: the fluorescence intensity of the reaction system increases with the increase of fluorescein, and the fluorescence intensity shows a good linear relationship with the amount of fluorescein. When the dosage 0f the was 2 ml, the sensitivity of the system is very high. Therefore, 2 ml of luciferin with a concentration of 1.0×10 was selected as the system reaction medium. With other conditions unchanged, changed the dosage of sodium hydroxide solution (3 ml, 4 ml, 5 ml, 5.5 ml, 6 ml), detected and selected the optimal dosage. The dosage of sodium hydroxide experimental results is shown in figure 3 . The measurement results show that when the amount of sodium hydroxide solution is 5 ml, the maximum value of ΔF occurs. Therefore, 5 ml of sodium hydroxide solution was used in the system. Plotting Standard Curve. After several optimization experiments, the best experimental conditions were finally determined. Under this condition, the standard solution series of carbamate pesticides (Methomyl) was measured by the experimental method and the standard curve of pesticides was drawn, obtaining the linear regression equation: F = 222.. 12c + 38.87, of which the correlation coefficient is R 2 = 0.9979. 
Analysis and Application
Sample processing. The edible parts of lettuce, rape and spinach were selected and cut into small pieces. Then weighed 10.00 g of each one accurately, and put them into an Erlenmeyer flask respectively. After soaking the pieces in 50 ml of distilled water for about 12 hours, treated with supersonic wave for 5 minutes. Set a while and poured out the serum as standby samples.
Sample measurement and recovery. Accurately transferred 1.0 ml the above test solution of lettuce, rape and spinach to 25 ml colorimetric tubes. Then added 2 ml water-soluble fluorescein with a concentration of 1 molꞏL -1 , 1.5 ml CTAB (0.01 molꞏL -1 ) and 5 ml sodium hydroxide solution to each colorimetric tube. According to the experimental method, the sample and the sample with the standard solution of Methomyl were measured for 3 times in the same way. The average value was taken and the recovery rate was calculated. The results were shown in table 1.Recovery rates shown in above table indicated this method was completely recovered, therefore it was feasible. Recovery rates shown in above table indicated this method was completely recovered, therefore it was feasible.
Conclusion
This is a method of increasing the fluorescence intensity of the reaction system by the action of Luciferin and hexadecyl trimethyl ammonium bromide (CTAB) under alkaline conditions, and adding the carbamate pesticides can reduce the fluorescence intensity of the solution to determined carbamate pesticide residues in vegetables effectively. This method is simple and quick, high selectivity, small amount of sample used and no damage to the sample, having broad prospects for development.
